remaining or distal side of the growth still to be dealt with, so the Souttar's tube was removed and in its place a fresh one was inserted, to the left side of which was strapped a line of four radon seeds, increasing the dose to 19 8 mc. (including the 14 4 already mentioned). The pleural cavity was mopped out with 1/1000 flavine, and the wound sutured without drainage.
During the following month the patient ran a hectic temperature and eventually died (April 24, 1929) , nearly five weeks after the t.horax was opened.
Post-mortem report: The upper edge of the growth is still distinguishable but merges lower down into a smooth area about 4 in. in length involving the whole circumference of the gullet. Microscopic sections taken from the upper and lower edge of this region show a gradation from normal epithelium to a thinner and apparently new epithelium. A section through the wall about an inch below the upper edge has no epithelium on it, so that apparently a process of epithelialization was beginning above and below which if the patient. had lived would eventually have covered in the whole of the area formerly occupied by the growth.
Columns of cancer cells can still be seen, however, between the muscle bundles in the wall of the gullet, which, my colleague (Dr. S. L. Baker) reports, show no sign of degeneration.
About an inch below the upper edge, and rather to the right side of the wall, is a small opening which leads into an abscess cavity, as in Case II,-but at this level the trachea shows. growth ulcerating into it, so that the perforation had taken place at the level of the isthmus of carcinomatous tissue connecting this tracheal offshoot with the parent growth in the cesophagus. There was no glandular involvement. The lungs show extensive bronchitis.
Clearly, this case was too far advanced for successful treatment by any procedure. It is much too early to determine whether the method described is likely to produce a cure. The technique is in its earliest stage and must go through many further stages before it approximates to finality. The right cases are not easy to get, and cesophageal growths are notoriously refractory to radiation. But the purpose of this paper is to call the attention of other workers in the field to the possibilities of the method, in the hope that they will be interested enough to try it, and so bringus more rapidly to the time when a decision as to its value can be based on sufficient evidence.
REFERENCES.
[1] BIRKETT, G. E., Lancet, 1928 (i) (This research, begun in November, 1928 , and still being carried on, was made possible by the kindness of Professor Sidney Russ and the Medical Research Council. I would like here to mention also the work of the late Dr. William Hill, who struggled for years, with somewhat indifferent success and who was one of the pioneers, in this country, in the use of radium for disease of the cesophagus.) THE use of central large doses of radium has definitely failed, and it has failed,.
I think, for two reasons. First, because a medial dose is in contact with the most central mass of necrotic tissue-the most septic portion of the growth-and is. furthest away from the growing edge. Secondly, the presence of a mechanical appliance, or of a large tube, such as a silver tube, with wire attached in the centre of the growth, for any length of time, causes definite necrosis in the lumien, and is followed by a fibrous stricture, which, as in one of my cases, may be complete. The same criticism applies to the ingenious method which Mr. A. J. Wright, suggested, of leaving in a Souttar's tube, with radium attached, for a week. A stricture develops afterwards, which has to be treated by a bougie, and probably by diathermy. In one of my cases the patient could not swallow even his own saliva-l tried inserting radium itself into the growth, but I found that the strings were a nuisance, and I feared I might lose one of my radium tubes; this would entail a burning of the patient, which might be fatal.
The advantages of radon are: (1) that time limits its activity; at the end of a week the tube is inert; (2) that small tubes are easily inserted; (3) that the cost of the platinum screens of those tubes is relatively small (is. 7d. each). The tubes were made to my instructions and are a modification of the old plan of the trocar and canula.
The introduction is a simple matter. The loaded canula is pushed up against the face of the stricture and the trocar pressed home. The upper part of the growth is reached first and the lower part is dealt with at a subsequent operation. There is a tendency for the radon needles to slip sideways, and drop into the lumen, sometimes they have to be "fished " back four or five times. The first tube which I had made had a right-angled opening, but the second had an oblique face and was slightly pointed so as to approximate more closely to the surface of the growth. That produced a better result, and we were able to get tubes well into the growth. The third tube was designed to go down the lumen of the stricture for some distance, so that a radon needle could be inserted further into-the growth. Those needles pass well into the substance of the growth and probably near the growing edge.
In all cases an X-ray examination is made once a month. Generally, out of five needles put in, we find at the end of a month four still in position; at the end of six or eight weeks either all have disappeared or only one remains. No radon needle has ever passed into the mediastinum, nor has there been obvious inflammatory reaction round the needles; we have not yet succeeded in finding needles in the fseces.
So far, this work is only partly finished. I have had thirty introductions of radon; we usually do one or two a week, the number being determined by the supply of radon. I have never had any general reaction or any immediate mortality. One patient died from broncho-pneumonia some days after leaving hospital during an epidemic in Birmingham.
The general improvement in swallowing is very considerable, and usually the patients themselves are satisfied. This improvement is rather better than that after *diathermy; it is due solely to regression of the growth. I do not use a dilatino bougie for these cases. Now with regard to accident. I had one accident, and it was a valuable lesson, illustrating, as it did, the necessity for spacing the tubes out in a regular manner. Two tubes must not be brought too near together. I had one patient whose death was caused by a tracheal fistula, three weeks after the insertion of radon. At the postmortem examination a most interesting condition was found. Tracheal fistula is a common complication in cases of carcinoma of the cesophagus, and I thought that in this case there was an extension of the growth to the trachea, but it was not so. When we slit down the esophagus there was very little growth to be seen; there was one flat, shallow ulcer which had perforated the trachea, and it was this that had caused the trouble. Close to it was another flat, shallow ulcer, which had niearly perforated. These ulcers were clean-cut and had the appearance of acute gastric ulcers; there was no growth to be seen in their walls. They had been caused by radium burns due to the concentration of radon. I have not had an accident from a tube perforating into the pleura, and I do not regard the chance of that as a real danger.
Beyond the patient's general idea of improvement, what evidence have we that improvement does take place after the introduction of radon ? Clinical evidence is abundant when you examine these cases at regular intervals (we examine our cases every month). At the end of the first month from the application, there is a regeneration of epithelium, a diminished vascularity and an increase of fibrous tissue in the upper part of the stricture which has so far been treated. Only in the lower part, which has not been reached, do we find any active soft, spongy growth. In the later stages of treatment of these cases I find the greatest difficulty in inserting radon at all, owing to the fibrosis present.
I will now describe two clinical cases:-I.-A hospital patient, whom I first saw on December 18, 1928. He had a growth 9 in.
from the teeth, soft, vascular and spongy. Microscopically, it was a typical epithelioma. It was a fairly early growth and he could swallow soft food, such as milk puddings. Five tubes of radon were inserted. He did not come up for examination until MIay 15, and at that date he said he could swallow everything. On aesophagoseopy, there was no trace of growth to be seen. A tube went straight down into the stomach, as did also a fuill-size gum-elastic probe. The mueous membrane at the site of the growth had regenerated, and there was no bleeding. There was a little fibrous tissue beneath the area at which the growth had been present. Only one series of radon tubes had been put in, and that was six months ago. I put three more in as a prophylactic measure, but the patient has returned to work and can swallow anything. II.-A patient who for 37 years had been a publican. He was first seen on January 4, 1929. The first skiagram taken in this case was unfortunately lost; I show you the second [skiagrani shown]. There was a foul-smelling extensive stricture in the upper part of the chest, behind the manubriumn sterni. We put in seven needles of radon. I examined him again on March 13, and then put in another five radon seeds. After the first application the patient swallowed much better. In a skiagram taken on May 5, all the seeds were seen to have disappeared; I think they must have passed into the intestinal tract. The radiologist reported that there was no evidence of stricture in the cesophagus; a thick bismuth paste passed down the oesophagus with freedom, and the mediastinum appeared to him to be clear of growth. The patient could swallow anything, yet, though I tried to cheer him, he was gloomy and depressed. He went away to the seaside, but three weeks afterwards acute ascites developed and he died. I do not know whether death was due to cirrhosis of the liver, or to secondary cancerous deposits in the liver, as a post-mortem examination was not obtainable.
With regard to the pathological study: in the case in which the patient died from broncho-pneumonia, we were able to obtain three sections; section A was taken from the growth, far away from the radon seeds; section B was taken from fairly close to the radon, but under its influence; section C from quite close to it. " A " shows typical epithelioma and rather active; " B" shows evidence of epithelioma less distinct, less malignant, more indolent and with sonme evidence of fibrous tissue; "C " shows definite regression and the presence of fibrous tissue. I would like to make some reference to the external operation in the cervical region. Every case, so far as lpossible, should be attacked with radon from the outside as well as from within. It is otherwise in the case of the chest. I have had only one chest case in which I attacked the growth from outside as well as from inside, and, in support of Mr. Cleminson's paper, I emphasize the great difficulties of bringing the patient through the ordeal of thoracotomy.
In conjunction with my colleague, Mr. Seymour Barling, I performed this operation on the only suitable patient I have seen during the last year. The operation was carried out partly under local aneesthesia, and then with intratracheal pressure by the transpleural route. But, as in Mr. Cleminson's experience, there was great difficulty in finding the growth. We used radium itself, not radon, and the tubes were in position for a week. The patient is doing well, but has an empyema wound which is still discharging. I am afraid it will be difficult to find patients who are suitable for this severe operation. We must postulate (1) that there must be a fairly early growth, without secondary deposits or metastases, (2) that the heart must be capable of standing the strain of a long operation, and (3) that the tissues must not be soaked with alcohol, or affected with tuberculosis or syphilis.
The surgery of cancer of the cesophagus is not a disgrace to our art or to the medical profession; it is an undertaking of the utmost difficulty, and it is for us laryngologists to continue working at it, to view it from different angles, attack it by different methods, and improve our technique. Then I think we shall succeed in dealing with the cesophagus as efficiently as other people deal with the stomach or the rectum.
Discussion.-Mr. H. BELL TAWSE (President) said that thoracotomy and excision of the growth would always constitute a serious operation, but improved technique would afford more hope in the future. There seemed to be a chance of cure in these cases by combining operative measures with the insertion of radium. Mr. Westmacott had mentioned at a recent meeting the destruction of blood-vessels by radon, with fatal hemorrhage as a result, and he (the President) would like to know whether it was safe to place a large dose of radon near the aorta. What was Mr. Cleminson's reason for swabbing out the pleural cavity with flavine ?
Dr. BROWN KELLY said that efforts to obtain radical cures in cancer of the oesophagus were worthy of every encouragement. The results, however, had been so disappointing hitherto that until further progress was made, we must aim at doing the best possible with palliative measures. He would therefore confine his remarks to the method devised by H. S. Souttar, of dilating a malignant stricture of the cesophagus and of keeping it patent by the introduction of a flexible wire tube. Intubation was mainly used for feeding purposes. The food should be semi-liquid and not cohesive. He had seen -temporary blocking caused by white of egg, orange pulp, fish cream, etc. The impacted body could usually be pushed onwards by a fine soft rubber aesophageal catheter, e.g., Jaques' No. 7, or fluid could be syringed through the catheter. He had had several patients who, by attention to their diet, had lived and worked for months after the introduction of a tube.
In several of his advanced cases in which the stenosis was associated with profuse secretion of saliva, intubation had prevented the dribbling at the mouth and the frequent efforts to swallow, and had thus greatly mitigated the discomfort in the last stages of the disease.
Intubation, in future. was likely to find its ehief iuse in aiding the application of radium. A. J. Wright's method seemed promising. In his (the speaker's) experience, intubation at the ends of the gullet had been unsatisfactory. The upper end presented difficulties, while at the lower end the tube was apt to slip into the stomach.
[Lantern slides of skiagrams of the cesophagus were shown to illustrate various points.]
The patient's statement as to the situation of the obstruction was usually found to be erroneous. A funnel-shaped stricture with an apparently smooth outline did not exclude malignancy. The lower end of the stricture, and consequently, its length, could be determined by raising the patient's pelvis so that the barium paste flowed upwards and filled the lumen beneath the stricture. Tendency to closure of the gullet by contraction of its walls above the Souttar's tube, occasionally hindered the passage of food; this difficulty could be overcome by the introduction of a second tube immediately above the first.
Mr. WALTER HOWARTH said that he had been interested in cancer of the cesophagu's and its treatment by radium, since 1912, and he feared that the outlook now was not much-more hopeful than it was then. The operation' giving access through the chest, however, provided a very good method of using radium, if radium was the therapeutic agent likely to be successful.
The first two operations of transpleural thoracotoimy for cancer of the cesophagus were performed by Mr. W. H. C. Romanis and himself, with a view to the possible excision of the growth; that, however, had been impossible, as the growth was so extensive. Ele had not tried embedding radon'through the thoracotomy wound, as no radon was available at his hospital. If radium was to be used for cancer of the aesophagus, it was necessary to fulfil the main essential of all radiation therapy, namely, to ensure that every cancer cell should receive a lethal dose. That, he thought, could not be achieved by either the internal or the external route, it must be by a combination of both. He suggested that the procedure should be to attack the growth by implanting radon seeds through transpleural thoracotomy all round the periphery of the growth, and at the same time, or a week later, attacking the growth by radon seeds or radium through the gullet, and irradiating the inner as well as the outer part of the growth.
The method of application of radium suggested by Mr. A. J. Wright was a good one, though it might not be so good as Mr. Musgrave Woodman's embedding of radon seeds, but it enabled one to use small doses of radium for a considerable period, and so to irradiate the whole length of the inner part of the carcinoma. This, however, should always be combined with a thoracotomy application. Patients stood this operation very well, and there was little after-effect. It was not necessary to remove a rib; by means of a rib retractor the intercostal space could be enlarged and an adequate view of the interior of the thorax could be obtained.
Mr. C. A. S. RIDOUT said that during the last five or six years he had been endeavouring to use radium in malignant cases. The question of preliminary gastrostomy had, so far, not been mentioned. Within a w;eek after gastrostomy had been performed a foul, bleeding ulcer would become much cleaner and more amenable for the application of radium; nor need there be the same anxiety as to the time the radium was left in situ.
These cases were not brought to the surgeon sufficiently early; given an early case, radium held the promise of a great triumph. He had not performed thoracotomy yet in such a case, but it seemed to be an operation for the future.
Dr. P. WATSON-WILLIAMS said that in the last case described by Mr. Cleminson there was an abscess fistula, and he would like to know whether that fistula seemed to correspond with the part of the oesophagus exposed to radium by the Souttar tube, or to that part which was in relationship to the per-thoracic introduction, or was it not in connexion with either ?
As Mr. Woodman had pointed out, one of the dangers in connexion with centrally introduced large dosages of radium, was the possibility of abscess or erosions on the exposed portion of the lumen of -the cesophagus. Why should there not be a combined central application of radium through the lumen, and a further application through radon needles ?
In the case of Mr. Woodman's, in which the thorax was opened, intratracheal pressure was used during the anesthesia, but, in Mr. Cleminson's cases, without this tracheal pressure, with wide exposure of the visceral pleura by an opening in the chest, there had been no difficulty in later re-expansion of the lung. That re-expansion must have been due to the rhythmical contraction and dilatation of the bronchioles which enabled the surgeon freely to open the parietal pleura, and to rely on the lung expanding itself subsequently, without any question of a chamber for rarefaction or intratracheal pressure during anaesthesia.
Mr. HAROLD BARWELL said that the difficulty in treatment by radium or radon in the case of oesophageal growths, seemed chiefly due to the fact that it was essential, as Mr. Howarth had said, that every cancer cell should be subjected to a lethal dose. The sphere of action around each needle was only about a centimetre, hence the due spacing of the needles was a matter of first importance. In dealing with the cesophagus, one did not know how far the growth extended outwards, and in treating such a growth entirely from the inside, one could not be certain of killing all the cancer cells. He suggested a modification in the way of using smaller radon seeds, and more of them. Further, introducers should be sharp, not blunt, and should have a shoulder, so that they could be placed at 1, 2 or 3 cm. from the surface, as required.
ISir JAMES DUNDAS-GIANT said it was possible to afford great relief in these. cases, but the chances of complete cure were still reinote. He suggested to Mr. Woodman the introducers invented by Muir, of New York. They were of different lengths, and could be inserted at any required depth. His (the speaker's) colleague, Mr. Abel, was using them in cases of deep carcinoma of the cesophagus, through the aesophagoscope, and, so far, was satisfied with them. Mr. Abel had made experiments in the transthoracic removal of growth, but he had arrived at Mr. Woodman's opinion that removal was hardly, as yet, a practical possibility.
The view obtained by separation of ribs without removal was a revelation when first seen; a very powerful retractor was used by Mr. Tudor Edwards.
He agreed with Mr. Ridout as to the value of early gastrostomy. Sometimes death ensued from some septic form of infection of the lower part of the left lung, and it was recommended that local instead of general anesthesia should be used, because of the dangers attaching to inhalation anmesthesia. He would call attention to the advantages the anesthesia induced by means of avertin administered through the rectum. The effect of avertin lusted for two or three hours. It seemed suitable for gastrostomy, or for manipulations such as retrograde cesophagoscopy, or the fishing out of a swallowed thread.
Mir. CLEMINSON, in reply, said he used flavine because manipulations inside the chest caused irritation, and probably effusion afterwards; the flavine was to guard against such effusion becoming septic by organisms introduced at the operation; it was inevitable that some organisms should find their way in.
It was a paper from Mr. Howarth's Clinic at St. Thomas's Hospital which was partly responsible for the initiation of this treatment.
He thought the suggestions as to preliminary gastrostomy might be good, the operation being performed not so much to benefit the patient directly, as, by securing rest, to prepare the growth for subsequent treatment.
In reply to Dr. Watson-Williams, the ulcer was on the side of the (esophagus, remote fronm the radon.
Mr. Barwell's point as to the density of the irradiation, and as to not allowing too great a space between the needles, was a very important one. On the other hand, the needles should not be too close tooether. When the growth was near the arch of the aorta and the bifurcation of the trachea, it was very difficult to ensure a regular distribution of radon. As a preliminary, it would be necessary to mobilize the cesophagus, and this could not be done in that situation. It might be done at the lower end of the gullet; the seeds might be strung on a net or attached to rubber tissue and wrapped round the growth. When the (esophagus could not be mobilized, the needles must be inserted by a trocar; it was then almost impossible to get themn absolutely equally distributed. Peri-esophageal abscesses when small, did not give much clinical sign during the lifetime of the patient. He had not had a case of cancer in the lower third of the (esophagus.
Mr. MUSGRAVE WOODMAN, in reply, said he agreed that the vessels had an extraordinary knack of "looking after themselves"; he had not had an accidenu in connexion with the aorta or with any main branch of it.
He agreed with Mr. Howarth with regard to the advantage of the external route when that could be followed; but of all the cases of cancer with which one was called upon to deal, those of cancer of the oesophagus were the ones in which there was the lowest general vitality. That was because these cases were not brought early enough, and he did not see how they were to be discovered earlier. He urged the ideal of reaching the cancer by the external route as far as possible, and of improving technique in every detail. Attempts must be made, however, along the internal route.
He did not agree with MIr. Ridout as to preliminary gastrostoiny; he had tried it several times. There was an analogy in the case of carcinoma of the rectum; one knew the advantage, there, of turning the fteces away through a sigmoidoscopy-but the analogy was not complete. In the case of the (esophagus, the patient must still be swallowing each day about two pints of septic saliva, macerated with infectious material from the teeth and tonsils, and that passed down the (esophagus, whether gastrostomy was done or not. Another objection was that the sufferer from carcinoma of the cesophagus had only a limited vitality, and the operation of gastrostomy took its appreciable toll of that vitality, leaving so much less with which to carry on. It improved the condition as regarded the growth, but it was not worth while. Biesides, the patient did not like his food pumped in by a tube, he liked to taste it.
In reply to Dr. Watson-Williams, he thought the central application of radium was against modern technique in cancer cases-. In the case of a growth in the mouth, the needles were spaced round the growing edge of the cancer.
The skiagrams exhibited showed how difficult it was to secure proper spacing of the needles in oesophageal cases. He would rather attack such cases by repeating a few insertions, which could be made every fortnight or three weeks without detriment to the patient. He did not see why the procedure should not be carried out under local ansesthesia.
The question of positive pressure had been raised anid was an important one in thoracotomy, which introduced shock, so that the lung suddenly collapsed. That difficulty could be surmounted by the use of nitrogen, but sometimes adhesions had formed which prevented the introduction of the gas.
He was obliged to Sir James Dundas-Grant for the suggestion with regard to rectal ansesthesia.
